We demonstrate an innovative way to fabricate different types of amorphous-crystalline surface structures in silicon using ultrashort laser pulses. Fluence-dependent solidification dynamics and interference of incident and scattered laser light are identified as underlying mechanisms. In the present work we identify and investigate additional parameters to control the formation of a-c-structures on Si wafers upon irradiation with multiple femtosecond laser pulses. We have investigated the material response upon static and dynamic (moving sample) irradiation conditions. In the former, surface-depressed annular a-phase rings with a non-depressed crystalline central disk are produced at low fluence and few incident laser pulses ( Figure   1a ). The formation of a-c-LIPSS takes place when increasing the fluence or the number of pulses, featuring only moderate regularity (Figure 1b) . Upon dynamic irradiation, LIPSS become highly periodic and spatially homogeneous. We show that their optical properties, thickness, and lateral dimensions can be defined by adjusting the experimental parameters.

